Osmotic stress alters the intracellular distribution of non-erythroidal spectrin (fodrin) in bovine aortic endothelial cells.
Cell swelling is known to result in unfolding of membrane invaginations and restructuring of F-actin. The effect of cell swelling on the intracellular distributions of other cytoskeletal proteins that constitute the submembrane cortical cytoskeleton is virtually unknown. This study focuses on the effects of cell swelling on non-erythroidal spectrin (fodrin, also known as spectrin II), a predominant component of the membrane cytoskeleton. The intracellular distribution of spectrin in vascular endothelial cells was studied by optical sectioning using a 3-D deconvolution microscopy system. Our results show that once bovine aortic endothelial cells (BAECs) reach confluency, the non-erythroidal spectrin is localized in the submembrane regions of the cells. Analysis of the intensity profiles of the non-erythroidal spectrin under isotonic and hypotonic conditions show that: (a) the width of the submembrane spectrin staining increases gradually with time within the first 5 minutes after the osmotic shock; (b) significant recovery is observed after 10 minutes even if the cells are maintained in hypotonic medium, and (c) spectrin distribution is altered by disrupting F-actin with latrunculin A but not by stabilizing F-actin with jasplakinolide. We suggest that cell swelling results in partial translocation of the submembrane spectrin to the cytosol and that it may play a major role in initiation of swelling-induced cellular events.